A pharmacodynamic study of the epidermal growth factor receptor tyrosine kinase inhibitor ZD1839 in metastatic colorectal cancer patients.
Epidermal growth factor receptor (EGFR) appears to play an important role in the pathogenesis of colorectal cancer. We have performed a Phase I/II study of the EGFR tyrosine kinase inhibitor ZD1839 in metastatic colorectal cancer patients in which serial biopsies were taken pre- and posttreatment to assess biological activity. Paired biopsies were obtained from colorectal cancer patients before and after treatment. Proliferation and apoptosis were assessed using Ki67 immunohistochemistry and terminal deoxynucleotidyl transferase-mediated nick end labeling assays, respectively. Immunohistochemistry for EGFR, activated EGFR, phosphorylated Akt, phosphorylated ERK, p27(Kip1), and beta-catenin was also performed. Posttreatment samples showed a statistically significant reduction in the cancer cell proliferation index (mean proliferation index pretreatment 31%; posttreatment 21%; P = 0.047). The mean cancer cell apoptosis index also increased from 6 to 12% in posttreatment samples, although this difference did not achieve statistical significance. All pretreatment samples showed strong staining for EGFR. Loss of immunohistochemical staining for activated EGFR, phosphorylated Akt, and phosphorylated ERK in cancer cells was observed in some patients after treatment. p27(Kip1) was absent in the cancer cells of most pretreatment biopsies; two patients showed a marked increase in staining for nuclear p27(Kip1) after treatment with ZD1839. These two patients also showed large increases in apoptotic index. ZD1839 inhibits EGFR signaling and proliferation in the cancer cells of patients with metastatic colorectal cancer. ZD1839 may also induce cancer cell apoptosis in a subset of colorectal cancer patients via up-regulation of p27(Kip1).